Cytokine modulation of progesterone and estradiol secretion in cultures of luteinized human granulosa cells.
To clarify the possible roles of cytokines in the regulation of luteal cell function, we examined the effects of interferon (IFN), interleukin-1 (IL-1), and tumor necrosis factor (TNF) on progesterone and estradiol secretion in cultures of luteinized human granulosa cells. IFN gamma reduced hCG-stimulated progesterone secretion in a concentration-dependent manner; at its maximal inhibitory concentration (10 ng/mL), IFN gamma reduced progesterone secretion to 20% of that in the hCG-stimulated controls. Whereas other IFN (alpha and beta) reproduced the inhibitory effect of IFN gamma, IL-1 and TNF had no effect on hCG-stimulated progesterone secretion at concentrations of 1 and 10 ng/mL. IFN gamma also markedly reduced FSH-stimulated estradiol secretion. Unlike their effects on hCG-stimulated progesterone secretion, IL-1 and TNF reproduced the inhibitory effect of IFN gamma on FSH-stimulated estradiol secretion. IFN gamma significantly reduced both hCG- and FSH-stimulated cAMP generation in granulosa cells. IL-1 and TNF inhibited FSH-stimulated cAMP generation, but they did not inhibit hCG-stimulated cAMP generation. None of these cytokines reduced forskolin-stimulated cAMP generation, thus suggesting that these cytokines affect steps proximal to cAMP generation without affecting cAMP generation itself. IFN gamma also reduced progesterone secretion in response to (Bu)2cAMP, suggesting that it also affects steps distal to cAMP generation. This study has demonstrated that cytokines modulate the steroidogenesis of luteinized human granulosa cells in vitro; the results suggest that cytokines may play permissive roles in regulating luteal cell function.